[Abstract] Autophagy is a dynamic cellular event that is involved in the degradation of long lived proteins and organelles in cells. Biochemical methods such as western blot to measure autophagic proteins have been increasingly used in autophagy studies because it is convenient and objective. Among them, the total amount of Microtubule-associated protein light chain 3 (LC3), the mammalian homologue of the autophagy-related Atg8 in yeast, is a very useful and most commonly used tool in autophagy studies. Other methods such as electron microscopy and immunofluorescence are also available to measure autophagy. The following protocol describes three simple and commonly used protocols for measuring autophagy in cells: LC3B immunofluorescence, western blot and acridine orange assay. Although these three methods are frequently used to provide basic information about autophagy, people should keep in mind that they are not enough to give the exact details about the autophagy flux due to the complexity of this dynamic process. In addition, acridine orange assay is only a supplementary method to detect autophagy because it also has high affinity to other organelles such as lysosomes. For further investigation about a compound's effect on autophagy flux, additional and more complicated assays are recommended. Protocols here provide a starting point for people to get a snapshot of whether a compound can affect autophagy in tissue culture cells.
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Procedure A. LC3B immunofluorescence 1. Place one round coverslip per well in 24-well plate and add around 0.5 ml 70% ethanol for 1 min to sterilize the coverslip. Aspirate ethanol and let it dry for 5-10 min. Tissue cultured cells were plated on 24-well plate one day before experiment to let them attach to coverslips. (For cells to be plated on the coverslips, it depends on the time of drug treatment for your experiment so that the final cell confluency will be optimal for observation (80-90%) 2. On the day of experiment, treated with different concentrations of small molecule compounds for desired time.
3. Fix the cell by replace with 0.5 ml cold 100% methanol (prestored in -20 °C) and fix for 5 min. Since the cold methonal is prestored in -20 °C and the fixation time is short, this step can be performed at RT on the bench. Cells can also be fixed in PBS + 4% formaldehyde at room temperature for 20-30 min followed by permeabilization with TBS-Tx for 20 min. in AbDil-Tx. Usually one coverslip need 30-100 μl.
6. Transfer coverslips to the humid chamber. It can be made from a 15 cm round tissue culture plate. Cut a piece of square or rectangle parafilm that can fit the bottom of the plate.
Use finger and tweezer to press down to make the parafilm adhere tightly to the bottom of the plate. The coverslips can then sit on the parafilm with liquid on top. Use a sheet of foil that can cover the lid of the plate to protect the coverslips from light. Incubating coverslips in this humid chamber will protect the coverslips from light in all steps. Use wet kimwipes to keep the humid chamber humid to prevent antibody evaporation. Each coverslip needs to be washed 3 times with around 2 ml of TBS-Tx each time.
10. Add diluted secondary antibody onto coverslips and incubate at room temperature for around 1-2 h. After incubation, wash the coverslips in the same way as above.
11. Take the mounting medium, ProLong ® Gold Antifade Reagent with DAPI out of freezer around 10 minutes before the end of incubation to let it warm up to room temperature.
Squeeze out a small drop (around 2-3 μl) of mounting medium onto the slide.
12. Suck off the liquid on the coverslips as complete as possible and mound the coverslips onto the slide, on the top of ProLong ® Gold Antifade Reagent with DAPI mounting medium.
Remember to keep the cell side down and keep them with direct contact with mounting medium.
13. The ProLong ® Gold Antifade Reagent with DAPI mounting medium usually needs overnight to solidify and this step needs to be done at room temperature. Leave slides in a drawer or other space protected from light overnight to let it dry.
14. When the slides are ready, take it to a fluorescent microscope to observe and take pictures ( Figure 1 ). 
